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THE HUNTER DRAIN

T H E  P R O B L E M :

H u n t e r  D r a i n  w a s  c o n s t r u c t e d  b y  T r u c k e e  C a r s o n  I r r i g a t i o n  
D i s t r i c t  (TCID) a n d  B u r e a u  o f  R e c l a m a t i o n  (BOR) in t h e  1 9 4 0 ' s  to 
p r o v i d e  s u r f a c e  a n d  s u b s u r f a c e  d r a i n a g e  in t h e  v i c i n i t y  o f  t h e  
S t i l l w a t e r  P o i n t  R e s e r v o i r  o n  t h e  S t i l l w a t e r  N a t i o n a l  W i l d l i f e  
R e f u g e  ( S N W R ) .  In t h e  e a r l y  1 9 5 0 ' s ,  t h e  d r a i n  w a s  d e e p e n e d  a n d  
l e n g t h e n e d  b y  t h e  U.S. F i s h  a n d  W i l d l i f e  S e r v i c e  (FWS) a t  t h e  
r e g u e s t  o f  T C I D .  T h e  H u n t e r  D r a i n  f l o w s  n o r t h w a r d  a p p r o x i m a t e l y  8 
m i l e s  f r o m  n e a r  S t i l l w a t e r  P o i n t  R e s e r v o i r  e v e n t u a l l y  d i s c h a r g i n g  
i n t o  a n  e v a p o r a t i v e  p o n d ,  t h e  H u n t e r  D r a i n  S u m p  (M a p  1 ). T h e  
D r a i n  w a s  c o n s t r u c t e d  at t h e  r e g u e s t  o f  t h e  K e n t  F a m i l y  ( a d j a c e n t  
p r o p e r t y  o w n e r  to S N W R )  as a m e a n s  o f  a l l e v i a t i n g  a r i s i n g  w a t e r  
t a b l e  u n d e r  180 a c r e s  o f  t h e  f a m i l y ' s  a g r i c u l t u r a l  f i e l d s .  T h e  
K e n t ' s  c o n t e n d  t h a t  t h e  h y d r o s t a t i c  p r e s s u r e  i n  t h e  g r o u n d w a t e r  
r e s u l t i n g  f r o m  t h e  s t o r a g e  o f  w a t e r  i n  t h e  S t i l l w a t e r  P o i n t  
R e s e r v o i r ,  w h i c h  is 5 f e e t  h i g h e r  in e l e v a t i o n  t h a n  t h e  K e n t ' s  
f i e l d s ,  c a u s e s  t h e  r i s e  in t h e  w a t e r  t a b l e  o n  t h e i r  l a n d s .

W a t e r  g u a l i t y  s u r v e y s  c o n d u c t e d  i n  t h e  m i d - 1 9 8 0 ' s  f o u n d  e v i d e n c e  
o f  w a t e r  g u a l i t y  p r o b l e m s  a n d  t o x i c  c o n d i t i o n s  i n  t h e  H u n t e r  
D r a i n .  T h e  S e r v i c e  i n  r e s p o n s e  t o  t h e s e  w a t e r  g u a l i t y  s u r v e y s ,  
r e s t r i c t e d  t h e  d i s c h a r g e  o f  t h e  H u n t e r  D r a i n  t o  t h e  s u m p  a s  a 
s h o r t  t e r m  s o l u t i o n  t o  p r e v e n t  H u n t e r  D r a i n  f l o w s  f r o m  e n t e r i n g  
t h e  m a i n  m a r s h .  T h e  s u m p  is l o c a t e d  s o u t h  o f  T u l e  L a k e  a n d  is 
o n l y  i n t e r m i t t e n t l y  p o n d e d  t o  v a r i o u s  s h a l l o w  d e p t h s  b u t  o n  
a v e r a g e  is a p p r o x i m a t e l y  25 a c r e s  in s i z e .  I n  r e s p o n s e  to 
d o c u m e n t e d  t o x i c  p r o b l e m s ,  t h e  H u n t e r  D r a i n  S u m p  is a n  
e v a p o r a t i o n  p o n d  s i m i l a r  t o  t h o s e  in t h e  T u l a r e  B a s i n ,

C a l i f o r n i a .  M i g r a t o r y  b i r d s  h a v e  f r e g u e n t l y  b e e n  o b s e r v e d  f e e d i n g  
a n d  r e s t i n g  in t h e  s u m p  a r e a .  P o t e n t i a l  i m p a c t s  o f  t h e  s u m p  o n  
w i l d l i f e  h a v e  n o t  b e e n  f u l l y  e v a l u a t e d .

A l t h o u g h  t h i s  d r a i n  c o n t r i b u t e d  l e s s  t h e n  1% o f  t h e  t o t a l  f l o w s  
t o  t h e  S N W R  ( T a b l e  1), r e t u r n  f l o w s  o r  d r a i n w a t e r  f r o m  t h e  K e n t  
p r o p e r t y  p r o b a b l y  a c c o u n t  f o r  as m u c h  as 5 0 %  o f  t h e  t o t a l  a v e r a g e  
a n n u a l  f l o w  in H u n t e r  D r a i n .  T h i s  is b a s e d  o n  a 630 a c r e  f e e t  
(3.5 a c . f t .  p e r  a c r e )  h e a d  g a t e  e n t i t l e m e n t  f o r  t h e  i r r i g a t e d  
f a r m l a n d  o f  t h e  K e n t ' s .  A p p r o x i m a t e l y  5 3 8  a c r e - f e e t  a r e  
c o n s u m p t i v e l y  u s e d  b y  a g r i c u l t u r e  ( 2 . 9 9  a c . f t .  p e r  a c r e  is t h e  
c o n s u m p t i v e  r a t e  f o r  a l f a l f a ) . In t h e o r y  t h i s  w o u l d  r e s u l t  i n  t h e  
l o s s  o f  a p p r o x i m a t e l y  92 a c r e - f e e t  o f  w a t e r  t o  t h e  s h a l l o w  
a g u i f e r .  It is a s s u m e d  t h a t  t h e s e  i r r i g a t i o n  l o s s e s  r e a c h  H u n t e r  
D r a i n .  W h i l e  t h i s  d r a i n w a t e r  a c c o u n t s  f o r  a v e r y  s m a l l  
p e r c e n t a g e  o f  i n f l o w  t o  t h e  S t i l l w a t e r  m a r s h e s  t h e  w a t e r  g u a l i t y  
o f  t h e  H u n t e r  D r a i n  h a s  b e e n  s h o w n  t o  b e  t o x i c  t o  p a r t i c u l a r  
f o r m s  o f  a g u a t i c  l i f e  a n d  m o s t  p r o b a b l y  h a z a r d o u s  t o  m i g r a t o r y  
b i r d s  a n d  o t h e r  w i l d l i f e .
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Table 1. Summary statistics for streamflow, (total) dissolved solids (TDS), 
and dissolved-solids load (in tons per day) for principal inflows (directly 
and indirectly) to Stillwater WMA wetlands, 1979-89. Measurements are 
instantaneous. (Number in parenthesis indicates percentage of total for 1986- 
1989 data set only). This information is generated from data in Rowe and 
others, 1991 .

Station Year Streamflow, 
in cuft/Sec

TDS, in 
mg/L

TDS Load 
in tons/day

Paiute Div. Drain 
At

Wildlife Ent.

1986-89 11.0 (18%) 438 14 (11.5%)

T-J Drain 1986-89 
(a) 1989

0.7 (1%) 
1 .0

7,190 
6,300

17 (14.0%) 
17

Stillwater Pt. Div 
(Diagonal Drain)

1986-89 35.0 (57%) 794 53 (43.0%)

Stillwater Slough (b) 1986-89 14.5 (24%) 781 28 (23.0%)

Hunter Drain 1987-89 0.2 (<1%) 46,380 10 ( 8.2%)

(a) Water samples collected over 24-hr periods from May to November 1989 during 
irrigation season only.

(b) Stillwater Slough flows into Stillwater Farms, and subsequently then, with 
unknown quantity and quality, into the refuge.



TOXICOLOGICAL INVESTIGATIONS:
S u r f a c e  w a t e r ,  s e d i m e n t  a n d  b i o t a  f r o m  H u n t e r  D r a i n  a n d  H u n t e r  
D r a i n  S u m p  h a v e  b e e n  s a m p l e d  a n d  a n a l y z e d  f o r  s a l i n i t y ,  t r a c e  
e l e m e n t s  a n d  t o x i c i t y  d u r i n g  v a r i o u s  s t u d i e s  s i n c e  1986. T h e  
f i n d i n g s  o f  t o x i c o l o g i c a l  i n v e s t i g a t i o n s  i n d i c a t e  t h a t  
s i g n i f i c a n t  c o n c e n t r a t i o n s  o f  s e l e n i u m ,  b o r o n ,  l i t h i u m ,  
m o l y b d e n u m  a n d  a r s e n i c  w e r e  f o u n d  in H u n t e r  D r a i n .  A l t h o u g h  n o  
i n d i v i d u a l  c o n t a m i n a n t  w a s  d e t e c t e d  a t  a c u t e l y  t o x i c  
c o n c e n t r a t i o n s ,  a s t r o n g  r e l a t i o n s h i p  w a s  d e f i n e d  b e t w e e n  
c o m b i n e d  p r e s e n c e  o f  4 e l e m e n t s  ( a r s e n i c ,  l t h i u m ,  b o r o n ,  
m o l y b d e n u m )  a n d  v a r i o u s  t e s t  o r g a n i s m s .  T h e  m o s t  t o x i c  w a t e r  i n  
H u n t e r  d r a i n  o c u r r e d  as s e e p a g e  f r o m  g r o u n d w a t e r ;  I n c r e a s e d  f l o w s  
in t h e  d r a i n  d u r i n g  i r r i g a t i o n  w a s  r e s p o n s i b l e  f o r  r e d u c t i o n  o f  
s a l i n i t i e s  a n d  c o n d u c t i v i t y .  A  s u m m a r y  o f  r e s u l t s  o f  s p e c i f i c  
t o x i c o l o g i c a l  i n v e s t i g a t i o n s  a r e  l i s t e d  in A p p e n d i x  1.

S O L U T I O N S

C l o s e  H u n t e r  D r a i n

T h e  S e r v i c e  n e e d s  to e l i m i n a t e  t h e  s u b s u r f a c e  d r a i n a g e  i n t o  t h e  
H u n t e r  D r a i n  a n d  s u m p .  T h e  m o s t  d i r e c t  c o a r s e  o f  a c t i o n  f o r  t h e  
S e r v i c e  w o u l d  b e  t o  c l o s e  t h e  H u n t e r  D r a i n ,  t h e r e b y  e l i m i n a t i n g  
t h e  s u r f a c e  d i s c h a r g e  o f  t h e s e  p o o r  q u a l i t y  d r a i n w a t e r s  u n t o  t h e  
R e f u g e .

T h e  R e f u g e  s t a f f  h a s  d e t e r m i n e d  t h a t  t h e  d r a i n  c a n  b e  c l o s e d  b y  
b a c k f i l l i n g .  B a c k f i l l i n g  t h e  d r a i n  w o u l d  r e q u i r e  3 0 0 , 0 0 0  c u b i c  
y a r d s  o f  m a t e r i a l  b a s e d  o n  c a l c u l a t i o n s  t h a t  t h e  d r a i n  is 
a p p r o x i m a t e l y  8 m i l e s  long, 15 f e e t  w i d e  a n d  7 f e e t  d e e p .  It is 
e s t i m a t e d  t h a t  it w o u l d  t a k e  a t  l e a s t  t w o  m o n t h s  to c o m p l e t e .  
B e f o r e  w o r k  b e g i n s ,  t h e  l o c a t i o n  a n d  t y p e  o f  s t r u c t u r e s  o r  
m a t e r i a l  t o  s t o p  p r e f e r e n t i a l  g r o u n d  w a t e r  f l o w  w i l l  n e e d  t o  b e  
d e t e r m i n e d .  T h e s e  s t r u c t u r e s  w o u l d  n e e d  t o  b e  p l a c e d  in t h e  
d r a i n  w h i l e  t h e  b a c k f i l l i n g  o c c u r s .  T h e  e s t i m a t e d  c o s t  t o  
i n s t a l l  t h e  s t r u c t u r e s  a n d  b a c k f i l l  t h e  d r a i n  is $ 1 5 0 , 0 0 0  to  
$ 2 0 0 , 0 0 0 .

T h e  H u n t e r  D r a i n  h a s  b e e n  d e t e r m i n e d  t o  b e  n o n - j u r i s d i c t i o n a l  
u n d e r  S e c t i o n  404 o f  t h e  C l e a n  W a t e r  A c t  ( K e v i n  R o u k e y ,  o r a l  
c o m m u n . ). T h e r e f o r e  f i l l i n g  o f  H u n t e r  D r a i n  d o e s  n o t  r e q u i r e  a n y  
s p e c i a l  p e r m i t s  in c o m p l i a n c e  w i t h  t h i s  act.

C o n s e q u e n c e s  o f  D r a i n  C l o s u r e

S i n c e  t h e r e  is l i t t l e  s c i e n t i f i c  i n f o r m a t i o n  o n  t h e  s h a l l o w  
a c q u i f e r  in t h i s  are a ,  p a r t i c u l a r i l y  r e l a t e d  t o  t h e  d i r e c t i o n  o f  
f l o w  a n d  g r a d i e n t ,  it is d i f f i c u l t  t o  d e t e r m i n e  if t h e  s u b s u r f a c e  
d r a i n w a t e r  w i l l  s u r f a c e  in a n o t h e r  a r e a  o n  t h e  R e f u g e  o r  a d j a c e n t  
l a n d s  if H u n t e r  D r a i n  is b a c k f i l l e d .



T h e  K e n t  f a m i l y  c o n t e n d s  t h a t  t h e  c l o s u r e  o f  H u n t e r  D r a i n  a n d  t h e  
c o n t i n u e d  o p e r a t i o n  o f  S t i l l w a t e r  P o i n t  R e s e r v o i r  as a s t o r a g e  
r e s e r v o i r  w i l l  c a u s e  t h e i r  i r r i g a t e d  f a r m l a n d  t o  b e c o m e  w a t e r 
l o g g e d  a n d  u n u s e a b l e .  T h i s  is b a s e d  o n  t h e i r  c o n t e n t i o n  t h a t  
t h e r e  is a s u b s u r f a c e  f l o w  g r a d i e n t  o f  r e s e r v o i r  s e e p a g e  f r o m  
S t i l l w a t e r  P o i n t  R e s e r v o i r  w e s t  t o w a r d s  t h e i r  i r r i g a t e d  
f a r m l a n d s .  In t h e  U S G S  g r o u n d w a t e r  s t u d y ,  " G e o h y d r o l o g y  o f  t h e  
B a s a l t  a n d  U n c o n s o l i d a t e d  S e d i m e n t a r y  A g u i f e r s  in t h e  F a l l o n  
A r e a ,  C h u r c h i l l  C o u n t y ,  N e v a d a "  ( G l a n c y ,  1 9 86 ),  t h e  s h a l l o w  
a g u i f e r  g r a d i e n t  is n o r t h e a s t w a r d  a n d  e a s t w a r d  t o w a r d  C a r s o n  S i n k  
a n d  S t i l l w a t e r  L a k e s ,  c o m p l e t e l y  o p p o s i t e  t o  t h e  g r a d i e n t  
p o s t u l a t e d  b y  t h e  K e n t ' s .  T h e  S e r v i c e  c a n  o n l y  s p e c u l a t e  t h a t  
t h e  s h a l l o w  a q u i f e r  d e f i n e d  in t h e  G l a n c y  r e p o r t  is e s s e n t i a l l y  
t h e  s a m e  g r o u n d w a t e r  a q u i f e r  w h i c h  e f f e c t s  t h e  K e n t  p r o p e r t i e s  
a n d  d i s c h a r g e s  i n t o  H u n t e r  D r a i n .

O P T I O N S  t o  A l l e v i a t e  C o n s e q u e n c e s  

P u r c h a s e  A d j a c e n t  L a n d s

I n  o r d e r  t o  a l l e v i a t e  a n y  p o s s i b l e  p r o b l e m s  w h i c h  c o u l d  a r i s e  if 
H u n t e r  D r a i n  is c l o s e d ,  t h e  p r e f e r r e d  o p t i o n  o f  t h e  S e r v i c e  is to 
p u r c h a s e  t h e  f a r m l a n d  a d j a c e n t  t o  t h e  H u n t e r  D r a i n  (Ma p  2) a n d  
r e t i r e  t h o s e  l a n d s  f r o m  a g r i c u l t u r a l  us e .  T h i s  w o u l d  p r o v i d e  a 
t w o - f o l d  a d v a n t a g e ,  o n e  in e l i m i n a t i n g  a s o u r c e  o f  d r a i n w a t e r  a n d  
t w o  i n  p r o v i d i n g  m i t i g a t i o n  t o  t h e  o w n e r s  o f  t h e  p r o p e r t y  i f  in 
f a c t  it c a n  b e  p r o v e n  t h a t  t h e  w a t e r  t a b l e  r o s e  o n  a c c o u n t  o f  t h e  
d r a i n  c l o s u r e  a n d  t h e  f a r m l a n d  b e c a m e  w a t e r  l o g g e d .  S i n c e  t h e s e  
f a r m l a n d s  a r e  w i t h i n  t h e  S t i l l w a t e r  N W R  b o u n d a r y  t h e y  c o u l d  b e  
p u r c h a s e d  as p a r t  o f  t h e  W a t e r  R i g h t s  A c q u i s i t i o n  P r o g r a m  u n d e r  
P.L. 1 0 1 - 6 1 8  a n d  t h e  w a t e r  r i g h t s  t r a n s f e r r e d  t o  t h e  w e t l a n d s .

In J a n u a r y  1989  a n d  J a n u a r y  1992, t h e  U S F W S  R e a l t y  D i v i s i o n  
c o n t a c t e d  Mr. B r u c e  K e n t  t o  p u r s u e  t h e  p u r c h a s e  o f  K e n t  l a n d s  
a d j a c e n t  t o  H u n t e r  D r a i n .  In S e p t e m b e r  1990,  D a v e  L i v e r m o r e  o f  
t h e  N a t u r e  C o n s e r v a n c y  a l s o  a p p r o a c h e d  Mr. K e n t  f o r  a l a n d  
p u r c h a s e .  Mr. K e n t  d e c l i n e d  a l l  t h r e e  o f  t h e  a t t e m p t s  t o  d i s c u s s  
p u r c h a s e  o f f e r s .  ( A p p e n d i x  2). U n l e s s  n e w  n e g o t i a t i o n s  w i t h  Mr. 
K e n t  a r e  u n d e r t a k e n  a n d  p r o g r e s s  is m a d e  o n  a w i l l i n g  s e l l e r  
b a s i s ,  t h e  S e r v i c e  w i l l  n e e d  t o  a d d r e s s  o t h e r  o p t i o n s .

A b a n d o n  S t i l l w a t e r  P o i n t  R e s e r v o i r

T e r m i n a t i n g  t h e  u s e  o f  S t i l l w a t e r  P o i n t  R e s e r v o i r  as a s t o r a g e  
r e s e r v o i r  w o u l d  r e q u i r e  t h e  c o n s t r u c t i o n  o f  a c a n a l  t o  f a c i l i t a t e  
t h e  d e l i v e r y  o f  D i a g o n a l  d r a i n w a t e r  t o  S t i l l w a t e r  F a r m s  a n d  
S t i l l w a t e r  N W R .  W a t e r  s t o r a g e  f o r  t h e  R e f u g e  w o u l d  t h e n  b e  
m a i n t a i n e d  in u n i t s  d o w n  g r a d i e n t .  T h e s e  u n i t s  are: U p p e r  a n d  
L o w e r  F o x t a i l ,  Dry,  E a s t  A l k a l i  a n d  C a t t a i l  l a k e s .

O n e  s o l u t i o n  w o u l d  b e  to d i g  a c a n a l  t h r o u g h  t h e  b o t t o m  o f  t h e  
r e s e r v o i r  a n d  p a s s  w a t e r  d i r e c t l y  t h r o u g h  it. T h i s  w a s  a t t e m p t e d  
d u r i n g  t h e  l a s t  d r o u g h t  ( l a t e  1 9 7 0 ' s )  w h e n  a c a n a l  w a s  d u g  t o
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i n c r e a s e  e f f i c i e n c y .  T h i s  c a n a l  h a s  n o w  s i l t e d  in a n d  is n o  
l o n g e r  u s e a b l e .

T h e  p r e f e r r e d  s o l u t i o n  w o u l d  b e  t o  d i g  a b y p a s s  c a n a l .  T h e  
p r o p o s a l  f o r  c o n s t r u c t i o n  o f  a b y p a s s  d e l i v e r y  c a n a l  a r o u n d  
S t i l l w a t e r  P o i n t  R e s e r v o i r  a r e  a t t a c h e d  ( A p p e n d i x  3). A  c a n a l  
a p p r o x i m a t e l y  1 2 , 5 0 0  f e e t  in l e n g t h  w o u l d  n e e d  t o  b e  d u g  a n d  a 
w a t e r  c o n t r o l  s t r u c t u r e  i n s t a l l e d  w i t h  t h e  p r e f e r r e d  r o u t e  
c o n n e c t i n g  t h e  D i a g o n a l  D r a i n  l o c a t e d  w e s t  o f  t h e  r e s e r v o i r  t o  
w a t e r  c o n t r o l  s t r u c t u r e  #1 (M a p  3). T h i s  w o r k  w o u l d  r e q u i r e  
s u r v e y i n g  a n d  e n g i n e e r i n g  t o  d e v e l o p  t h e  m o s t  e f f i c i e n t  r o u t e .  A  
t u r n o u t  t o  t h e  r e s e r v o i r  a t  t h i s  n e w  s t r u c t u r e  w o u l d  b e  n e e d e d  t o  
c o n t a i n  a n d  c l e a n - u p  a n y  e m e r g e n c y  r e l e a s e s  ( f l o o d  w a t e r s ,  j e t  
f u e l  s p i l l s  o n  t h e  N a v y  B a s e  o r  p o s s i b l e  d i s c h a r g e s  f r o m  t h e  
F a l l o n  s e w a g e  t r e a t m e n t  p l a n t )  w h i c h  a r e  d i s c h a r g e d  i n t o  d r a i n a g e  
c a n a l s .

It is e s t i m a t e d  t h a t  t h e  n e w  c a n a l  a n d  s t r u c t u r e  c o u l d  b e  b u i l t  
a t  a n  e s t i m a t e d  c o s t  o f  2 0 0 , 0 0 0  t o  3 0 0 , 0 0 0 .  O n c e  t h e  w o r k  is 
c o m m e n c e d  it c o u l d  p r o b a b l y  b e  c o m p l e t e d  in t w o  m o n t h s .

C o n s e q u e n c e s  o f  A b a n d o n i n g  S t i l l w a t e r  P o i n t  R e s e r v o i r

P r e s e n t l y ,  T C I D  d e l i v e r s  w a t e r  ( p r i m a r i l y  r e t u r n  f l o w s )  v i a  
D i a g o n a l  D r a i n  t o  t h e  r e s e r v o i r  w h e r e  it is s t o r e d  a n d  a v a i l a b l e  
w h e n  c a l l e d  f o r  b y  S t i l l w a t e r  F a r m s  ( C a n v a s b a c k  G u n  C l u b ) . 
A p p r o x i m a t e l y  50% o f  t h e  S t i l l w a t e r  F a r m ' s  w a t e r  d e l i v e r i e s  a r e  
c o m p r i s e d  o f  r e t u r n  f l o w s  d e l i v e r e d  t o  t h e  e a s t  s i d e  o f  t h e i r  
l a n d s  v i a  S t i l l w a t e r  P o i n t  R e s e r v o i r .  If t h e  r e s e r v o i r  is 
a b a n d o n e d  a s  a p r i m a r y  s t o r a g e  r e s e r v o i r ,  a b y - p a s s  c a n a l  
p r o b a b l y  w o u l d  n e e d  t o  b e  c o n s t r u c t e d  t o  a l l o w  d e l i v e r i e s  f r o m  
t h e  D i a g o n a l  d r a i n  t o  S t i l l w a t e r  F a r m s  a n d  t h e  R e f u g e .  L o s s  o f  
t h e  r e s e r v o i r  f o r  s t o r a g e  w o u l d  i m p a c t  S t i l l w a t e r  F a r m ' s  o p t i o n s  
f o r  w a t e r  d e l i v e r y .  S t i l l w a t e r  P o i n t  R e s e r v o i r  d o e s  p r o v i d e  
a b o u t  1 8 5 0  a c r e s  o f  q u a l i t y  w e t l a n d  h a b i t a t  t h a t  w o u l d  b e  l o s t .
It is a n t i c i p a t e d  t h a t  T C I D  w o u l d  o b j e c t  t o  a b a n d o n i n g  S t i l l w a t e r  
P o i n t  R e s e r v o i r  s i n c e  t h e y  h a v e  o b j e c t e d  t o  p r e v i o u s  p r o p o s a l s  t o  
e l i m i n a t e  t h e  r e s e r v o i r  o r  t o  c o n s t r u c t  a b y - p a s s  c a n a l  a r o u n d  
t h e  r e s e r v o i r .  A d d i t i o n a l l y ,  t h e  r e s e r v o i r  d o e s  p r o v i d e  a n  
o p p o r t u n i t y  f o r  t h e  S e r v i c e  t o  c o n t a i n  p o t e n t i a l  s p i l l s  f r o m  
u p g r a d i e n t  s o u r c e s  ( N a v y  F u e l  F a r m  o r  a F a l l o n  s e w a g e  t r e a t m e n t  
p l a n t )  p r e v e n t i n g  c o n t a m i n a t i o n  o f  o t h e r  R e f u g e  w e t l a n d  u n i t s .

R E C O M M E N D A T I O N

T h e  S e r v i c e  s h o u l d  c l o s e  H u n t e r  D r a i n  b y  b a c k f i l l i n g  t h e  d i t c h  
a n d  t e r m i n a t e  u s e  o f  S t i l l w a t e r  P o i n t  r e s e r v o i r  as a p r i m a r y  
s t o r a g e  r e s e r v o i r  b y  c o n s t r u c t i n g  a b y - p a s s  c a n a l  t o  f a c i l i t a t e  
d e l i v e r y  o f  w a t e r  f r o m  t h e  D i a g o n a l  D r a i n  t o  S t i l l w a t e r  F a r m s  a n d  
t h e  R e f u g e .  T h i s  c o m b i n a t i o n  o f  o p t i o n s  w o u l d  e s s e n t i a l l y  p u t  
t h i n g s  b a c k  as t h e y  w e r e  in t h e  l a t e  1 9 3 0 ' s  b e f o r e  t h e  i r r i g a t i o n  
d i s t r i c t  a n d  t h e  K e n t  f a m i l y  s o u g h t  t o  a l l e v i a t e  h i g h  w a t e r  t a b l e  
p r o b l e m s  o n  t h e  K e n t  p r o p e r t y .  T h i s  o p t i o n  w o u l d  a l s o  l e a v e
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S t i l l w a t e r  P o i n t  R e s e r v o i r  a v a i l a b l e  f o r  e m e r g e n c y  s t o r a g e  a n d  
c o u l d  b e  u s e d  s o m e  y e a r s  as a s h a l l o w  w e t l a n d  u n i t .  C o n t i n u e d  
u s e  o f  S t i l l w a t e r  P o i n t  r e s e r v o i r  is c o n s i s t e n t  w i t h  a p r o p o s a l  
m a d e  b y  T C I D  B o a r d  m e m b e r s  ( A p p e n d i x  4) w h e r e  t h e  r e s e r v o i r  w o u l d  
b e  o p e r a t e d  a t  a r e d u c e d  c a p a c i t y  (2/3) t o  a l l e v i a t e  t h e  w a t e r  
t a b l e  p r o b l e m s  ( A p p e n d i x  5). W i t h o u t  t h e  a b i l i t y  t o  p u r c h a s e  t h e  
K e n t  p r o p e r t y ,  r e d u c e d  r e l i a n c e  o n  S t i l l w a t e r  P o i n t  R e s e r v o i r  f o r  
w a t e r  s t o r a g e  w o u l d  a l l e v i a t e  t h e  c o n t e n d e d  e f f e c t s  o n  t h e  K e n t  
p r o p e r t y  b y  t h e  c l o s u r e  o f  H u n t e r  D r a i n .
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Summary of Toxicological Investigations
1) T o x i c i t y  o f  H u n t e r  D r a i n  W a t e r  w a s  a n a l y z e d  b y  o n - s i t e  b i o 
a s s a y  t e s t s  u s i n g  f u l l  s t r e n g t h  d r a i n w a t e r  a n d  d i l u t i o n s  a t  50%, 
2 5 %  a n d  12 .5 %.  T h e  f o l l o w i n g  o r g a n i s m s  w e r e  u s e d  in t h e  t e s t s :  
b l u e g i l l ,  l a r v a l  f l a t h e a d  m i n n o w  a n d  d a p h n i d s  f o r  f r e s h  w a t e r  
s p e c i e s ,  a n d  m y s i d s  a n d  l a r v a l  s h e e p h e a d  m i n n o w s  f o r  s a l t  w a t e r  
s p e c i e s  ( F i n g e r  e t  al, 1 98 8) .

* N o  o r g a n i s m s  ( f r e s h w a t e r  o r  s a l t w a t e r  s p e c i e s )  s u r v i v e d  
e x p o s u r e  t o  f u l l  s t r e n g t h  o r  5 0 %  d i l u t i o n  o f  d r a i n w a t e r  f r o m  
H u n t e r  D r a i n .

* L e v e l s  o f  b o r o n ,  l i t h i u m ,  m o l y b d e n u m  in H u n t e r  D r a i n  w e r e  
h i g h e r  t h e n  a n y  o t h e r  l o c a t i o n  s t u d i e d  a t  S N W R .  A r s e n i c  l e v e l s  
w e r e  s i m i l a r  t o  T J  D r a i n .

* N o  i n d i v i d u a l  c o n t a m i n a n t  w a s  d e t e c t e d  a t  a c u t e l y  t o x i c  
c o n c e n t r a t i o n s  ... b u t  a s t r o n g  r e l a t i o n s h i p  w a s  d e f i n e d  b e t w e e n  
c o m b i n e d  p r e s e n c e  o f  4 m e t a l s  ( a r s e n i c ,  b o r o n ,  l i t h i u m ,  
m o l y b d e n u m )  a n d  t h e  m o r t a l i t i e s  in t h e  t e s t s .  T h e  H u n t e r  ( a n d
T J ) D r a i n  c o n s i s t e n t l y  h a d  h i g h e r  l e v e l s  o f  t h e s e  4 e l e m e n t s  
t h e n  o t h e r  a r e a s  o n  SNW R .

* S a l i n i t i e s  d u r i n g  t h e  s t u d y  r a n g e d  f r o m  0 - 2 8 %  .. h i g h e r  l e v e l s  
o f  c o n t a m i n a n t s  c o r r e s p o n d e d  w i t h  h i g h  l e v e l s  o f  s a l i n i t i e s .

* E x t r e m e l y  h i g h  s a l i n i t i e s  w e r e  m e a s u r e d  u n d e r  c o n d i t i o n s  o f  
l o w  f l o w  w h e n  t h e r e  w a s  n o  v i s i b l e  c o n t r i b u t i o n  o f  i r r i g a t i o n  
w a t e r  t o  t h e  d r a i n .  D u r i n g  t h i s  p e r i o d  s e e p a g e  f r o m  g r o u n d w a t e r  
w a s  e v i d e n t  f r o m  t h e  b a n k s  o f  t h e  d r a i n .  I n c r e a s e d  f l o w s  o f  
i r r i g a t i o n  w a t e r  i n t o  t h e  d r a i n  w a s  r e s p o n s i b l e  f o r  r e d u c t i o n  o f  
s a l i n i t i e s  a n d  c o n d u c t i v i t y .

2) T r a c e  e l e m e n t  c o n c e n t r a t i o n s  a n d  s a l i n i t y  w e r e  m e a s u r e d  i n  
w a t e r  a n d  s e d i m e n t  s a m p l e s  f r o m  t h e  H u n t e r  D r a i n  a n d  H u n t e r  D r a i n  
S u m p  ( A p r i l ,  M a y  1 9 9 0) .  S e d i m e n t s  f r o m  t h e  s u m p  w e r e  c o l l e c t e d  
f r o m  t h e  s u r f a c e  t o  .10 m e t e r  i n  d e p t h .  S e d i m e n t  s a m p l e s  w e r e  a i r  
d r i e d  a n d  r e c o n s t i t u t e d  in t h e  l a b o r a t o r y  w i t h  d i s t i l l e d  w a t e r  to 
d e t e r m i n e  t h e  e x t e n t  t r a c e  e l e m e n t s  m a y  b e  r e c y c l e d  b e t w e e n  d r y  
s e d i m e n t s  a n d  r e - p o n d e d  s u r f a c e  w a t e r s .  S u c h  c o n d i t i o n s  o c c u r  
d u r i n g  r e f l o o d i n g  o f  d r y  l a k e  b e d s .  A t  t h i s  t i m e  o n l y  s a l i n i t y  
(EC), B o r o n  a n d  A r s e n i c  d a t a  h a s  b e e n  r e v i e w e d .  O t h e r  d a t a  a r e  
s t i l l  b e i n g  p r o c e s s e d  ( T o k u n a g a  a n d  B e n s o n ,  19 91).

* T h i s  s t u d y  d e t e c t e d  s i g n i f i c a n t  c o n c e n t r a t i o n s  o f  S e l e n i u m  
f r o m  t h e  d r a i n  a n d  s u m p  r a n g i n g  f r o m  3.5 t o  a s  h i g h  as 9 7 . 0  u g / l  
w h i c h  h a d  n o t  b e e n  r e p o r t e d  in p r e v i o u s  s t u d i e s  ( T a b l e  2.3).

* C o n d u c t i v i t y  m e a s u r e m e n t s  o f  w a t e r  s a m p l e s  f r o m  r e - p o n d e d  
s e d i m e n t s  i n d i c a t e d  H u n t e r  D r a i n  t o  b e  t h e  m o s t  s a l i n e ,  f o l l o w e d  
b y  P i n t a i l  Bay, S o u t h  L e a d  L a k e  a n d  S o u t h  L e a d  L a k e  D i t c h  
s e d i m e n t s  ( T a b l e  5.1 a n d  F i g u r e  5.4).



* A r s e n i c  a n d  B o r o n  c o n c e n t r a t i o n s  in w a t e r  s a m p l e s  f r o m  r e 
p o n d e d  s e d i m e n t s  f r o m  t h e  H u n t e r  s u m p  s e d i m e n t s  e x c e e d e d  a l l  
o t h e r  a r e a s  ( F i g u r e  5. 5). T h e  e f f e c t  l e v e l  f o r  B o r o n  i n  s u r f a c e  
w a t e r s  w a s  g r e a t l y  e x c e e d e d  i n  a l l  c a s e s  d e s p i t e  p o n d i n g  w i t h  
i n i t i a l l y  c l e a n  w a t e r s .

3) D u r i n g  d r a i n w a t e r  r e c o n n a i s s a n c e  i n v e s t i g a t i o n s  c o m p o s i t e  
s a m p l e s  o f  b r i n e  f l i e s  t a k e n  f r o m  t h e  d r a i n  in 1 9 88  c o n t a i n e d  
5.3, 11.4 , 1 7 . 9  a n d  1 0 . 8  u g / g  d r y  w e i g h t  s e l e n i u m .  Dr. G r e g o r y  J. 
S m i t h  ( o r a l  c o m m u n i c a t i o n  1989 ) h a s  d o c u m e n t e d  b o t h  r e d u c e d  
h a t c h i n g  s u c c e s s  a n d  w e i g h t  l o s s  in f e m a l e  m a l l a r d s  w i t h  d i e t a r y  
s e l e n i u m  l e v e l s  o f  7 . 0  u g / g  d r y  w e i g h t .  A c c o r d i n g l y ,  t h e  d i e t a r y  
e f f e c t  l e v e l s  f o r  b i r d s  (7.0 u g / g  d r y  w e i g h t )  a r e  u s e d  as 
g u i d e l i n e s  f o r  i n t e r p r e t a t i o n  o f  t h e  i n s e c t  d a t a .  B l a c k - n e c k e d  
s t i l t s  h a v e  b e e n  o b s e r v e d  f e e d i n g  o n  b r i n e  f l i e s  f o u n d  in t h e  
d r a i n .

H u n t e r  D r a i n  s u r f a c e  w a t e r  w a s  s a m p l e d  o n l y  o n c e  d u r i n g  t h i s  
r e c o n n a i s s a n c e  i n v e s t i g a t i o n .  T h e  h i g h e s t  d i s s o l v e d - s o l i d s  
c o n c e n t r a t i o n  ( 5 3 , 0 0 0  m g / l )  r e c o r d e d  i n  t h i s  s t u d y  w a s  i n  a w a t e r  
s a m p l e  c o l l e c t e d  f r o m  H u n t e r  D r a i n  in J u l y  1987. W a t e r  c h e m i s t r y  
f r o m  t h i s  s a m p l e  s u g g e s t s  t h a t  t h e  d r a i n  w a s  r e c e i v i n g  i n f l o w  
f r o m  s e e p a g e  o f  s h a l l o w  s a l i n e  g o u n d  w a t e r  r a t h e r  t h a n  f r o m  
a g r i c u l t u r a l  d r a i n  w a t e r .  F o r  c o m p a r i s o n  t h e  c o n c e n t r a t i o n s  o f  
d i s s o l v e d  s o l i d s  i n  s e a  w a t e r  a v e r a g e s  a b o u t  3 5 , 0 0 0  m g / l  ( H o f f m a n  
e t  al, 1 9 8 9  p . 31).

4) F i v e  s a m p l e s  o f  s u r f a c e  w a t e r ,  t w o  a l g a e  s a m p l e s  a n d  t w o  
d e t r i t u s  s a m p l e s  w e r e  a n a l y z e d  f o r  t r a c e  e l e m e n t s  f r o m  H u n t e r  
D r a i n  d u r i n g  t h e  d e t a i l e d  s t u d i e s  o f  i r r i g a t i o n  d r a i n w a t e r  
i n v e s t i g a t i o n s  1 9 8 7 - 1 9 8 9 .  T h e  r e s u l t s  o f  t h e  a n a l y s i s  i n d i c a t e  
t h a t  t h e  t o t a l  d i s s o l v e d  s o l i d s  f r o m  t h e  d r a i n  a r e  g u i t e  
h i g h  a n d  p o t e n t i a l l y  t o x i c  ( r a n g i n g  f r o m  5 , 2 7 0  t o  4 8 , 4 0 0  u g / l )  
h o w e v e r ,  n o  i n d i v i d u a l  e l e m e n t  a p p e a r s  t o  b e  p r e s e n t  a t  t o x i c  
c o n c e n t r a t i o n s  s u p p o r t i n g  p r e v i o u s  s t u d i e s  ( F i n g e r  at a l  1 9 8 8 ) .  
O n l y  a r s e n i c  ( r a n g i n g  f r o m  98 t o  2 3 0  u g / l ) ,  b o r o n  ( r a n g i n g  f r o m  
5 , 5 0 0  t o  7 7 , 0 0 0  u g / l )  a n d  m o l y b d e n u m  ( r a n g i n g  f r o m  120 t o  2 5 0 0  
u g / l )  a p p e a r  in h i g h  c o n c e n t r a t i o n s .  S e l e n i u m  in s u r f a c e  w a t e r  
w a s  l e s s  t h e n  1 ug / l .

* T w o  d e t r i t u s  a n d  a l g a e  s a m p l e s  w e r e  t a k e n  f r o m  H u n t e r  D r a i n ;  
L e v e l s  o f  m e r c u r y  (4.0 a n d  2 . 5 5  u g / g  f o r  d e t r i t u s  a n d  1 . 0 7  a n d
1.3 u g / g  f o r  a l g a e )  e x c e e d e d  t h e  c o n c e r n  l e v e l s  f o r  m e r c u r y  in 
t h e  d i e t  o f  m a l l a r d s  (.39 u g / g ) .

* O n e  o f  t w o  a l g a e  s a m p l e s  a n a l y z e d  f o r  b o r o n  w a s  a t  (99 a n d  68 
u g / g )  t h e  c o n c e r n  l e v e l  f o r  b o r o n  in t h e  d i e t  o f  m a l l a r d  
d u c k l i n g s  (100 u g / g ) .

* L e v e l s  o f  s e l e n i u m  in d e t r i t u s  (.70 a n d  .20 u g / g )  a n d  a l g a e  
(.91 a n d  .40 u g / g )  w e r e  w e l l  b e l o w  t h e  e f f e c t  l e v e l s  f o r  
s e l e n i u m  in t h e  d i e t  o f  f i s h  (5.0 u g / g )  a n d  f e m a l e  m a l l a r d s  (7.0 
u g / g ) .



Tabic 2.3. Hunter Drain and Hunter Drain Sump water quality information. “D” and 
“S” denote samples collected in various locations in the Drain and Sump re
spectively. (Tokunaga and Benson, 1991. p.37)

Date Site
E. C. 
dS/m pH

As
M-g/L

B
mg/L

Li
mg/L

Mo
mg/L

Sc
^g/L

7/22/89 D 8.1 7.8 68 9.6 na 0.2 45.0

7/22/89 D 16.0 9.0 113 13.1 na 0.7 97.0
4/7/90 D 23.3 8.3 92 27.3 1.1 1.3 8.7
4/7/90 D 26.6 8.2 140 31.7 1.3 1.3 7.4

4/7/90 D 29.7 8.3 142 35.0 1.5 1.5 9.2

4/7/90 D 15.9 8.3 106 18.1 0.8 0.8 5.6
4/8/90 D 87.3 8.6 251 102.0 5.3 1.9 11.7
4/8/90 D 27.5 7.9 173 18.5 1.1 1.0 6.6
4/8/90 D 27.4 8.0 174 18.7 1.1 1.0 4.9
4/8/90 S 64.4 8.2 438 45.9 2.1 1.0 4.3
4/8/90 S 63.2 8.2 412 44.3 2.1 1.0 3.5
5/10/90 D 86.8 8.3 507 61.1 3.0 1.4 7.8
5/10/90 D 87.2 8.3 502 61.2 3.0 1.4 7.7
5/12/90 D 73.5 8.3 377 52.8 2.8 1.3 8.2
5/12/90 S 86.3 8.4 445 64.6 3.0 1.3 6.0
6/13/90 D 101.0 8.0 333 190.0 9.7 3.2 16.2

6/13/90 D 109.0 8.0 376 184.0 10.4 2.8 17.0
6/13/90 D 52.1 8.9 261 45.0 2.0 0.0 7.1
6/13/90 D 51.9 8.9 260 49.0 2.0 1.6 6.1



Table 5.1. Water-extracted concentrations of arsenic, boron, lithium, molybdenum, sel
enite (Se4), and total water-extractable selenium in several SWMA sedi
ments. Note that the arsenic and selenium concentrations are in units of 
|ig/(kg soil) or ppb. Details of locations are provided in the text.

____________ (Tokunaga and Bensonf 1991 P» _________________________________

As B Li Mo Se4-4 Se 
Site Name M-g/kg mg/kg mg/kg mg/kg (ig/kg J ĝ/kg

284
235

5.4 3.90 
4.8 0.50

1.5
1.0

2.5
2.5

6.5
5.5

South Lead Lake “ditch,” sed.-l 
South Lead Lake “ditch,” sed.-2

South Lead Lake Landing sediment 1 
South Lead Lake Landing sediment 2

East Goose Lake crust
East Goose Lake crust
East Goose Lake crust
E Goose Lake sediment, 0.01-.03 m, 1
E Goose Lake sediment, 0.01-.03 m, 2
E Goose Lake sediment, 0.03-.10 m, 1
E Goose Lake sediment, 0.03-.10 m, 2

Pintail Bay Landing, crust 1 
Pintail Bay Landing, crust 2 
Pintail Bay Landing sed., 0.01-.05 m, 1 
Pintail Bay Landing sed., 0.01-.05 m, 2 
Pintail Bay Landing sed., 0.05-.10 m, 1 
Pintail Bay Landing sed., 0.05-.10 m, 2

Hunter Drain Sump sed., 0-0.10 m, 1 
Hunter Drain Sump sed., 0-0.10 m, 2

402 5.7 1.05 1.9 2.0 4.3
546 5.9 1.00 2.1 1.6 4.1

1150 180 1.95 30.5 12.5 128
995 139 1.40 22.6 6.0 61.0
990 121 1.65 29.8 6.0 68.0
1450 172 1.55 21.7 6.5 72.0
1270 128 1.35 22.2 5.5 57.0
1590 144 1.15 10.4 2.0 30.0
1610 128 1.25 15.1 2.5 29.0

407 198 9.95 30.0 27.8 501
405 180 7.90 21.7 20.8 257
838 34.9 2.15 2.6 5.3 37.0
870 33.8 2.10 2.6 4.7 37.5

1020 19.5 0.80 1.0 3.7 19.1
1080 18.5 0.80 0.9 3.3 19.9

1620 72.1 3.00 5.0 14.2

I

26.0
1650 71.7 2.95 4.3 12.2 22.3
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Figure 5.4. (a) Electrical conductivities (EC) of waters ponded over SWMA sediments.
The plotted data are linearly normalized to the original sample volume from 
measurements made on diluted samples, (b) Close-up view o f lower EC 
data. (Tokunaga and Benson, 1991 p. 152)
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To: Anne Janik
Refuge Biologist

From: Bob Bryant
Realty Specialist

1/27/89 ------ Bruce Kent declined to even have an offer made, this was to me via
Telecon

Sept 1990----- Bruce Kent declined to sell to Dave Livermore of T N C . This was
before de Braga's protest (by Bruce Kent) hearing on our purchase of de Brag's 
wat e r .

1/29/92--------Bruce Kent declined via a face to face meeting with me in his home
to sell any land. He said now that Stillwater Point Reservoir is lower, there 
is no drain water in the drain.
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i,nrn'c3i) Wetlands Conienation Council

PROPOSAL APPLICATION COVES. PAGE

UNITED STATES PROPOSAL NUMBER. DATE RECEIVED.

PROJECT TITLE S tillw a te r  NWR Bypass D elivery  Canal

GRANTEE INFORMATION 
ORGANIZATION S tillw a te r  National W ild life  Refuse______

CONTACT PERSON Ron Anglin. B i l l  Henry. Barry W hltehill

ADDRESS P.O. Box 1236___________________________________

Fallon , Nevada 89406-1236________ ____________

PHONE NUMBER 702/423-5128_________________ _ F A X  NUMBER 702/423-0416

DATE SUBMITTED June 7, 1991



EXECUTIVE SUMMARY

PROJECT TITLE 

LOCATION: Stillwater National Wildlife Refuge

PROJECT GOAL: To provide an efficient water delivery system to the Stillwater 

National Wildlife Refuge.
GRANTEE ORGANIZATION: U.S. Fish and Wildlife Service

FUNDING HISTORY

NORTH AMERICAN VETLANDS 
CONSERVATION ACT 

FUNDS

PARTNER FUNDS

U.S. NON -FEDERAL U.S. FEDERAL

CASH IN-KIND CASH | IN-KIN

RECEIVED TO DATE 3 00.00 r 1
f l § » s ;v  '

FUTURE REQUESTS S 00.00 i ; : - v
■ ''

i & W ' * ' -w' •••••. M ■ • i'Vv H&if

CURRENT REQUEST $214,000
: - A

PARTNER 1: $ $ $ $

PARTNER 2:

• ‘ i  j 

v*-j • . •

*
$ $ $ $

PARTNER 3:
i

$ $ $ $

PARTNER 4:
-.V
. $ $ $ $

PARTNER 5: $ $ $ $

PARTNER 6: $ $ 1 5 $

T 0 T A L S ! s 214,000 $ .. .............. $
PRO JECT D E S C R IP T IO N

PROJECT ELEMENTS ACRES DOLLARS

ACQUISITION rrr
i $

EASEMENT $

LEASE $

ENHANCEMENT
• $ 214,000.00

■RESTORATION S

OTHER: $

_T 0 T A T. S S 214,000.00
c u r r e n t  AND FUTURE TITLE HOLDER a NO MANAGER: U.S. Government, U.S. Fish and

Wildlife Service.
PUBLIC ACCESS: Yes

WETLANDS VALUES: High

SPECIAL CONSIDERATIONS: Completion of this project will greatly reduce evaporation 
loss and will provide the Refuge with the capability to divert excess and 
contaminated drainwater to Stillwater Point Reservoir before it enters the Refuge.



RESOURCE DESCRIPTION AND EXPECTED BENEFITS

LOCATION: Stillwater National Wildlife Refuge 
Fallon, Nevada

PROJECT OBJECTIONS: To provide an efficient water delivery system to 

Stillwater NWR.

NEED FOR THE PROJECT: Under the present system, water delivery is conducted 
by passing water through the 1,840 acre Stillwater Point Reservoir. This 
results in the loss of 9,200 acre ft. of water by evaporation annually.

NATURAL RESOURCES: Stillwater National Wildlife Refuge and Management Area 

provide habitat for up to 350,000 ducks, 13,000 swans, and 10,000 geese during 
migration periods. Up to 15,000 waterfowl have been produced annually on the 
Area. Up to 50% of the Pacific Flyway fall canvasback population migrates 
through Stillwater. Area wetlands serve as a major staging area for over
250,000 shorebirds, including 50% of the long-billed dowitchers population in 

North America.

PROJECT BENEFITS:

1. Eliminate the loss of over 9,000 acre feet of water annually that 
results from evaporation by passing water through Stillwater Point 
Reservoir.

2. Provide the option to divert contaminated water, resulting from 
petroleum spills at the Fallon Naval Air Station, out of the water 
delivery system.

3. Eliminate turbidity in the water that is created by passing water 
through Stillwater Point Reservoir.

4. Reduce leaching of toxic groundwater into n'earby Hunter Drain that 
results from Stillwater Point Reservoir hydrostatic pressures.

RELATIONSHIP TO NORTH AMERICAN WATERFOWL MANAGEMENT PLAN: Stillwater has been 
nominated as a wetland of international importance under the Convention on 
Wetlands of International Importance. LahOntan Valley was dedicated as a 
Western Hemisphere Shorebird Reserve on August 21, 1988; one of only four such 
sites in the U.S.

PROJECT TIME FRAME: Four months, to be completed with Refuge personnel and 
equipment.

DURATION OF BENEFITS: Ongoing

CURRENT AND FUTURE TITLE HOLDER AND MANAGER: U.S. Government, U.S. Fish and 
Wildlife Service.

PUBLIC ACCESS: An average of nearly 7,900 waterfowl hunter visits occur 
annually on the Area.



WORK PLAN

PROJECT ELEMENTS: A bypass water delivery canal, approximately 12,500 feet in 

length, will be constructed on the western edge of Stillwater Point Reservoir 
(see attached map) leading from Diagonal Drain northeasterly to Refuge 
Structure No. 1. A water control structure would be needed at a point 
upstream of the confluence of Diagonal Drain and Stillwater Point. Reservoir 
that allows turn-out of water into Stillwater Point Reservoir in the event of 
flood water or petroleum spills. This work would require engineering and 
cultural resource surveys to develop the most efficient route.

PROJECT SCHEDULE/ACCOMPLISHMENTS: Engineering and cultural resource surveys - 
- 1 month canal and structure construction — .3 months.

PROJECT MONITORING/EVALUATION: To be accomplished by USFWS personnel.

j

PARTNER RESPONSIBILITIES:



BUDGET

BUDGET OVERVIEW:

BUDGET TABLE:
Act

Line items________________ ______________________________________________ funds
Operations
(direct costs): „

personnel archaeologist @ 80 hrs. 1,400
engineer @ 80 hrs. 2,050

(4) equipment operators @ 960 hrs. ea. 63,000

material/supplies: equipment operating costs (repairs, fuel, maint, etc)
in construction of 12,500 feet of canal. 30,000

Dragline 60,000 
(2) Track excavators

dump truck 5,000

contracts: wetlands enhancement - water control structure 50,000

Project mgmt.
(indirect costs)

personnel: clerk @ 40 hrs. 350

contract inspector @ 120 hrs. 2,200

Total 214,000



PROJECT ELEMENTS:

PROJECT ELEh[ENTS ACRES DOLLARS

ACQUISITION FEE $

EASEMENT $

LEASE $

ENHANCEMENT $ 214,000.00

RESTORATION $

OTHER: $

T O T A L S <5 214,000.00

GRANTEE: S tillw a te r  National W ild life  Refuge 
P.O. Box 1236
Fallon , Nevada 89406-1236

RELIABLE REAL ESTATE COST ESTIMATE CERTIFICATION:

I hereby certify that the estimate of land costs in the proposal, (give title) 
accurate for the tracts shown:

Tract Acres Estimated Cost

The following procedures were used to determine the land cost estimate:



Proposed Bypass Canal and 
Water Control Structure, 
Stillwater Point Reservoir, 

SNWR, Fallon, NV.

STRUCTURE NO.1

fC -t b o u n d a ry

\  NON -IRR1AGTED LANDSit i l tw a te r-
\3S3M3i

NATIONAL
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Stillwater National Wildlife Refuge 
P.O. Box 1236 

Fallon, Nevada 89406-1236

June 27, 1991

Memorandum

T o : Files

F r o m : Wildlife Biologist, Stillwater NWR 

Fallon, Nevada y

Subject: Field Trip Of Site Of Bypass Canal, Stillwater Point Reservoir 

(SPR)

On June 25 I conducted an afternoon tour of the proposed bypass canal with the 
TCID Board members and Bob McDougal (BOR). We discussed the pros and cons of 
the bypass canal vs. building a dike across SPR.

Negatives:
Size of turnout structure and costs at Diagonal Drain.

Costs for a major bridge/pipe over East County Road.

Costs/time for construction of 60-100 cfs dirt/concrete 
ditch 12,500 feet in length.

Water quality mix of prime with drain water.

Cost/and size of drop structure at Structure No.1.

t

Requires 404 permit to build dike in SPR.

Advantages:
Canal: Reduce essentially all drain/seep water to Hunter Drain.

Canal: Quantity/Quality of water significantly increased.

Canal: No costs to rip rap or matting on dike.

Dike: Lower costs/less time to build dike across SPR.

TCID Board preferred a smaller Stillwater Point Reservoir (approximately 1/3 
present size) to provide drainwater to Stillwater Farms (until 1998 when Tri
party agreement is terminated).
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TRUCKEE-CARSON IRRIGATION DISTRICT

■)

BOARD OF D IRE C TO RS
TED J  deBRAGA. President
RAYMOND A. PETERSON. JR.. Vice President

NEWLANDS PROJECT 
P.O. BOX 1356 

FALLON. NEVADA 89406 
TELEPHONE (702) 423-2141 

July 17th, 1991 LYMAN F .  M c C O N N E L L
Project Manager

D. EDWIN BRUSH. Director 
YGNACIO a  LACA. Director 
DAVID L. MATLEY. Director 
JOHN T. PAWSON. Direaor

DO RIS  J. M O R IN
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On June 25th Mr. Bill Henry of your staff accompanied the District's 

Board of Directors on a short tour of the proposed Stillwater Point 

Reservoir by-pass canal. The diversion of Diagonal Drain flows would 

occur approximately two miles above the Service's shop facility. The 

District understands that the estimated cost of that construction is 

$215,000 as well as a cons id er ab le loss of wildlife habitat by virtue 

of bypassing the reservoir itself.

The District was not in favor of the bypass canal and much prefers an 
alternative plan whereby the Diagonal Drain flows would continue 

through Stillwater Point but the size of tfce reservoir would be reduced 

by two-thirds. This would save the cost of the by-pass canal 

($215,000) and in addition would continue to provide 600-700 acres of 

wildlife habitat which would otherwise be lost. Additionally, it would 

provide the District with an alternative means to deliver water to the 

Stillwater Farms, Inc., beyond the limited potential of the 
distribution system.

The Roard of Directors invites your thoughts in regard to this 

alternative plan'at your earliest convenience. If you would care to 

discuss the matter further at the August 7th Board meeting, please call 

for an appointment.

Very truly yours

TRU 10N DISTRICT

Doris Mor in 
Secretary-Treasurer
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Proposed Bypass Canal and 
Water Control Structure, 
Stillwater Point Reservoir, 

SNWR, Fallon, NV.
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Proposal for construction of a bypass delivery canal around Stillwater Point 
Reservoir, Stillwater NWR, Fallon, Nevada.

Purpose:
To provide the most efficient water delivery system to the eastern portion of 
the Stillwater.NWR. Attempt to reduce or eliminate the hydrostatic pressure 
leaching toxic groundwater into Hunter Drain.

Introduction:
Stillwater Point Reservoir (SPR) was built in 1944 by the Truckee-Carson 
Irrigation District (TCID) to store excess drainwater return flows. An outlet 
structure released water into the Foxtail Flats creating over 3,000 acres of 
new (non-historical) wetlands.

SPR receives only drainwater from only one source, Diagonal Drain. This 
accounts for 47 percent of drainwater flows for the Refuge** SPR at full pool 
totals 1,840 acres with an average evaporation loss of 5 acre feet. This 
equals 9,200 acre feet lost annually. The present system is extremely 
inefficient.

Trying to operate SPR as a pass-through system has caused hardship to TCID and 
Stillwater Farm. Presently, The Stillwater Farm receives water on the east 
side of. their land via SPR. During 1990, a 70 percent irrigation season 
inflows to SPR exceeded the demand by Stillwater Farm but out flows were 
significantly reduced due to extensive water spreading and evaporation (Table 
1). Also, due to suspended sediments, increased turbidity reduces submergent 
plant growth in both private and public downstream wetlands.

Currently, Hunter Drain serves 180 acres of irrigated lands and flows 9.2 
miles into a small (20 acre) disposal (evaporation) site in Stillwater NWR. 
This practice was initiated in 1989,. in response to documented toxicity 
problems and tissue residue analysis. Several studies have shown * 
concentrations of drainwater elements and high salinity at acute toxicity 
•levels to three fish and two invertebrate species.; Toxicity is believed to be 
"related to a combination of arsenic, boron, lithium and molybdenum.

Proposal:
In order to provide an efficient water delivery system, and reduce 
groundwater leaching to Hunter Drain, SPR should be abandoned as a pass
through system and only be used to store excess drainwater flows or during 
flood events.

Refuge water storage would be in the eastern units down gradient in Upper and 
Lower Foxtail, Dry, Cattail, Doghead and East Alkali Lakes.

These units have greater levels of biological diversity and provide higher 
bird use days when compared to SPR. Annual aquatic vegetation surveys have 
shown SPR with very limited submergent and emergent plant growth when compared 
to the extensive plant growth in and around East Alkali, Doghead, Dry, Cattail 
and Lower Foxtail units. Fluctuating shallow water levels and high turbidity 
are contributing factors for the poor plant growth in SPR.



CONSTRUCTION
A bypass canal approximately 12,500 feet in length would be located on the 
western edge of SPR leading northeasterly to Refuge Structure No. 1. A water 
control structure (Figure 1) would be needed at a point upstream of the 
confluence of Diagonal Drain and SPR. A water turn-out is also necessary that 
would allow emergency releases (flood water or petroleum spills) from entering 
the Refuge wetlands. This work would require engineering and cultural 
resource surveys to develop the most efficient canal capacity and route. It 
is estimated that new canal construction and structure costs would be $200- 
300K with completion once commenced, in three months.

Table 1. 1990 Stillwater Point Reservoir Flows (70 percent irrigation 
season).

DATE GATE IN FLOW OUT FLOW * FLOWS TO STILLWATER •* 
FARM

2/28/90 Open 18 CFS 26 CFS CFS
3/14/90 Open 12 8
3/21/90 Open 3 3
3/30/90 Closed 3 0
4/04/90 Closed 16 0
4/12/90 Closed 17 0
4/26/90 _ Open 18 12
5/02/90 Closed 22 0
5/08/90 Open 40 17 , • ’ .
5/17/90 Open 53 16
5/24/90 Open 42 12
6/07/90 Open 34 30 15
6/14/90 Open 40 30 15
6/21/90 Open 42 48 15
6/28/90 Open 41 39
7/05/90 Open 45 37
7/12/90 Open 43 37 . . 1 5
7/19/90 Open 56 28
7/26/90 - Open 43 26 j
8/01/90 Open 42 25 15
Q/08/90 Open 42 25 1

8/16/90 Open 43 28 ' 15
8/23/90 Open 42 27
8/30/90 Open 39 30 15
9/04/90 Open 39 27 15
9/12/90 Open 44 24 15
9/19/90 Open 43 22
9/26/90 Open N/A 6

10/04/90 Open 19 8
10/11/90 Open 13 6 .
10/17/90 Open 14 8 8
10/24/90 Open 62 31 16
10/31/90 Open 35 .. 40 17
11/07/90 Open 22 12
11/15/90 Open 22 17
11/21/90 Open 17 12
11/29/90 Open 16 11
12/05/90 Open 13 9

1,165 710 Deficit <455> CFS
12/12/90 Closed Reservoir Frozen

* Total receipts to Stillwater Farm lacking. -*


